Repeated attacks of paroxysmal rapid heart action and the occurrence of severe cardiac failure during such an episode led to hospitalization of two otherwise healthy two-year-old boys. After conversion of the tachvcardia and relief of the cardiac failure, the chest roentgenogram showed an unusual bulge in the region of the left ventricle, and the electrocardiogram indicated an abnormality there. This combination of symptoms and signs suggested the diagnosis of left ventricular tumor, and cardiac catheterization with contrast visualization verified the diagnosis. The tumor was discrete and resectable in both instances. It was characterized as myofibroma or rhabdomyofibroma. Both children have remained free of symptoms on follow-up, which for one child has been ten years.
supraventricular tachycardia. He was a well-proportioned baby who had no heart murmur, but his heart was enlarged on physical examination and by roentgenogram. He was treated with digitalis and the signs of cardiac failure as well as the tachycardia disappeared. The diagnosis of myocarditis was made. When the tachycardia and cardiac failure recurred, he was referred by Dr. Ed Joyner to The New York Hospital.
Here, review of the original electrocardiograms and those taken on admission during several episodes of paroxysmal tachycardia showed that the QRS complexes were abnormally wide, that the P waves bore no relation to the more rapid QRS beats ( fig. 1 ), and that isolated ventricular premature beats during normal sinus rhythm had the same contour in each lead as did the beats of the tachyrhythmia ( fig. 2 ). Therefore, we made the diagnosis of ventricular tachycardia. The form of the ventricular beats indicated that they arose in the left ventricle. Further analysis of the electrocardiogram during sinus rhythm revealed additional abnormalities of T waves and low voltage of the QRS complex in the limb leads, with evidence of a conduction disturbance (rsr') in V5 and V6 ( fig. 2 ).
Review of the original chest roentgenograms together with the current cardiac series of chest films indicated that on both occasions when the heart decreased in size as the cardiac failure was relieved, an unusual bulge was present near the apex of the heart in the region of the left ventricle ( fig. 3 ). A diagnosis of abdominal epilepsy was made and dilantin was prescribed. Two months later he was examined during another attack and found to have tachycardia of almost 300 beats/minute and to be in severe cardiac failure. The liver was enlarged to the level of the umbilicus; he had generalized edema as well as rales in the lungs.
He was immediately hospitalized. The electrocardiogram was interpreted as paroxysmal supraventricular tachycardia. The heart size was considerably enlarged in comparison with the film taken a few weeks earlier. When the tachyrhythmia persisted after full digitalization over a 12hour period, DC conversion was applied and normal rhythm returned. He was then referred for further evaluation and treatment.
The patient was quite large for his age. His heart was in normal rhythm and the child was normally active without distress. Aside from a soft, ejection type systolic murmur in the second left interspace and slightly wide but variable splitting of the second heart sound, the physical findings, including fundoscopic examination, were normal.
Analysis of the submitted electrocardiograms showed that during the tachyrhythmia QRS complexes were wide and bore no relation to the less frequent P waves ( fig. 4 ). Isolated ventricular premature beats in the tracing after DC conversion were similar in form to the QRS in comparabie leads during the tachyrhythmia and were consistent with an cetopic focus in the left ventricle. Therefore, we interpreted his dysrhythmia to be ventricular rather than supraventricular tachycardia. In addition, in these tracings and in the first ECG two months earlier, an abnormal, inverted T wave was present in leads I, aVL, and V5 ( fig. 5 ).
Review of the submitted chest roentgenograms showed a large heart when the patient was in cardiac failure. The heart size was now normal, as it had been on the original film taken during his earliest hospitalization. However, both of these films, taken two months apart, showed an unusual convexity on the lateral border of the heart, just above the apex ( fig. 6 ). Cardiac fluoroscopy under image amplification showed that the bulge was in the region of the left ventricle and that it did not pulsate expansilely but moved with the left ventricle.
We made the diagnosis of cardiac tumor of the left ventricle causing recurrent ventricular tachycardia and cardiac failure. Further diagnostic studies including search for metastases and determination of catecholamines, enzymes for tissue damage, and heart-reactive antibody were negative. Cardiac catheterization with contrast visualization, performed by Dr. Aaron Levin, confirmed the diagnosis of left ventricular tumor. On selective angiocardiography ( fig. 7 ), a rounded nonopacified density deformed the left ventricular contour during systole and diastole. Left ventricular chamber size appeared adequate. Cardiac pressures and function were normal. An additional finding was that of a small left-to-right shunt high in the right atrium, where a single, anomalously draining pulmonary T/le form of coniplex indicates that the ectopic beat originatzes inl left vSentricle. The T waue is abnwornial iti leads I and aVI,,1. where it is inl terted vein from the right upper lobe was visualized after selective _CEdi:;E ;0;0 tE On Janumoarybyps' 1974, withi the patient on car-3d diopulmonary bypass, Dr. Ebert visualized a discrete, shiny white tumor the size of a golf ball on the antero-lateral aspect of the left ventricle and immediately adjacent to the anterior descending coronary artery. Ventricular flutter, similar to the rhythm recorded earlier, appeared just as bypass was begun. The tumor was excised taking care in the dissection and later during the closure not to damage the coronarv artery. The cavity of the ventricle was entered as the tumor was removed in its entirety. The papillary muscles and mitral valve appeared normal. The layers of left ventricle were reapproximated. Next During the early postoperative period and subsequent six months of follow-up, the cardiac rhythm has continued to be 
Figure 7
Selective left ventricular argiocardiograrri of Case 2 shows a persistent filling defect that deforms the cavity of otherwise nrorrrmally-appearinig left venttricle. Outer margints of the area of this defect correspond to the bulge tnoted onr standardfilm figuire 6. allowed unrestricted activity. The cardiac size and contour are normal. The electrocardiogram continues to show slight abnormality of the T waves but no ectopic beats.
Discussion
Cardiac tumor is a rare condition with an incidence of eight cases or 0.0017% in a series of 480,331 post mortem examinations.' It is not unexpected, therefore, that the first diagnoses for these two toddlers' episodic symptoms were the more common conditions of myocarditis and of epilepsy. Nor is it surprising that when the tachyrhythmia was identified on the electrocardiogram, it was thought to be supraventricular in origin, for that is more common than paroxysmal ventricular tachycardia, especially in babies.2 4 The differential diagnosis of ventricular tachycardia versus supraventricular tachycardia with ventricular aberration or bundle branch block is not always easy,2'3 and His bundle electrograms are usually necessary to clarify the two. However, this technique had not yet developed when the first child was seen, and the second baby was not studied because we wished to avoid initiating a potentially uncontrollable and life-threatening arrhythmia. We made the diagnosis of ventricular tachyrhythmia on the basis of the following criteria: 1) runs of bizarre ventricular complexes with QRS duration greater than 0.09 sec and with P waves independent of QRS; 2) ventricular complexes during tachycardia similar in form to ventricular premature contractions; and 3) ventricular fusion beats (not shown in figure) . Primary cardiac tumor5'-0 is suspected when symptoms or signs appear that could be related to a lesion of a particular size or extension or in a particular location. Its location and size may be such that it alters cardiac function by obstructing the flow of blood through a cardiac chamber (for example, a left atrial myxoma), or by interfering with valve function (rhabdomyomata), or by causing cardiac failure (rhabdomyosarcoma). A strategically located tumor which occludes a coronary artery may alter the electrocardiogram and produce the pattern of a current of injury, myocardial infaretion, arrhythmia, or abnormal conduction. Furthermore, the location and size may alter the cardiac contour, suggesting a mass. By extension to neighboring structures, or through metastases or emboli, to distant areas, the presence of the primary cardiac tumor may also become apparent.
At The New York Hospital, for example, the finding of a current of injury pattern in a four-month-old baby in cardiac failure led us to make the diagnosis during life of primary cardiac tumor, which proved to be rhabdomyosarcoma."`The occurrence of variable heart block and atrial flutter in a baby in heart failure led to the diagnosis in life of rhabdomyomatosisj2' 13 a condition proven at postmortem examination at the age of eight years. Painful emboli to the feet were the first symptoms in a child who was then found to have an inconstant murmur at the mitral valve area. This combination of findings suggested a left atrial myxoma, a diagnosis confirmed by the angiocardiographic demonstration of a filling defect in the left atrium. Ci iikition. Vo )llmiil () oiemtber 1974 10)56 TUMORS AND VENTRICULAR TACHYCARDIA That diagnosis during life was unfortunately prior to the development of extracorporeal circulation and the child died later as a result of the tumor's growth. '4 In the two patients herein reported, the diagnosis of left ventricular tumor was made because of the effects that the tumor, by virtue of its strategic location, exerted on the cardiac rhythm and contourabnormalities in the electrocardiogram and chest roentgenogram and attacks of ventricular tachyrhythmia at a fast rate. This life-threatening dysrhythmia produced profound symptoms, including cardiac failure, in both boys. In addition the first tumor interfered with intraventricular conduction. Radiographically, both tumors appeared as deformities of the external contour of the left ventricle. In these cases, as in most patients in which the rare condition of cardiac tumor is suspected, diagnosis was confirmed by cardiac catheterization with contrast visualization. Failure to find evidence preoperatively of extension or of metastases suggested that the cardiac tumor was benign.
We believe that if a localized mass that appears to be benign is found, surgical exploration with anticipation of excision of the lesion is preferable to medical management with antiarrhythmic agents. If the tumor were found to be inoperable, dilantin therapy might be effective. Dilantin was given to the second child and he had no symptoms for a month while on this medication. Therapy by surgical removal, utilizing extracorporeal circulation, is now possible for both the more frequently occurring intracavitary myxoma"5 16 and some of the rarer myocardial tumors such as the one herein reported. [17] [18] [19] [20] [21] Not only is it gratifying to make a rare diagnosis but it is even more rewarding to be able to effect a cure. Quite literally in these two babies, the source of a lifethreatening, recurrent ventricular tachyrhythmia that caused cardiac failure was cut out.
